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NATIONAL FOREWORD 

This Indian Standard (Part 3) which is identical with ISO 9177-3 : 1994 'Mechanical pencils —Part 3 : 
Black leads — Bending strengths of HB leads', issued by International Organization for Standardization 
(ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Optical and 
Mathematical Instruments Sectional Committee and approval of Light Mechanical Engineering Division 
Council. 

This standard is being published in following three parts: 

IS/ISO 9177-1 : 1989 Mechanical pencils — Part 1 : Classification, dimensions, performance 

requirements and testing 

IS/ISO 9177-2 : 1989 Mechanical pencils— Part 2 : Black leads — Classification and dimensions 

IS/ISO 9177-3 : 1994 Mechanical pencils — Part 3 : Black leads — Bending strengths of HB 

leads 

The text of ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as Indian Standard. 

b) Comma (,) has been used as a decimal marker while in Indian Standards the current practice 
is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to following International Standard for which Indian Standard 
also exists. The corresponding Indian Standard which is to be substituted in its place is listed below 
along with degree of equivalence for the edition indicated: 

International Corresponding Indian Standard Degree of 

Standard Equivalence 

ISO 9177-2 : 1989 IS/ISO 9177-2 : 1989 Mechanical pencils — Part 2 : Identical 

Black leads — Classification and dimensions 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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PART 3 BLACK LEADS ~ BENDING STRENGTHS OF HB LEADS 



1 Scope 

This part of ISO 9177 specifies bending strengths and 
a test method for black leads of HB hardness degree 
used for mechanical pencils for technical drawings. 



3.1 bending strength: Quality requirement of lead 
strength as determined by bending the lead to its 
breaking point, using a prescribed test method and 
formula. 



2 Normative reference 

The following standard contains provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 91 77. At the time of publication, the 
edition indicated was valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 9177 are encouraged to investigate the 
possibility of applying the most recent edition of the 
standard indicated below. Members of lEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 9177-2:1989, Mechanical pencils — Part 2: Black 
leads — Classification and dimensions. 

3 Definitions 

For the purposes of this part of ISO 9177 the defi-. 
nitions given in ISO 9177-2 as well as the following 
definition apply. 



4 Bending strength 



4.1 General 



Bending strength of HB leads used for mechanical 
pencils shall be tested in accordance with clause 5 
and shall satisfy the requirements specified in 4.2. 



4.2 Bending strength of HB leads for 
mechanical pencils 

The bending strength (a) shall be not less than the 
value specified in table 1 corresponding to the re- 
spective nominal diameter. 
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Table 1 — Bending strength of HB leads for mechanical pencils 



Lead type 


Nominal diameter 

mm 


■Minimum bending strengtii, a 

MPa 


Polymer (P) 


0,35 1) 
0,5 
0,7 
1 1) 


240 

190 

160 
95 


Ceramic (C) 


2 


70 


1) Current practice is to label or mark mechanical pencils and boxes 0,3 and 0,9 as applicable. The user should 
note that leads with new standardized designations apply perfectly well to mechanical pencils with the old 
designations and vice versa; i.e. 0,35 and 1 correspond respectively to 0,3 and 0,9. 



5 Test method 



On a lead sample taken at random, bending strength 
shall be tested as follows: 

Arrange the lead test piece as shown in figures 1 and 
2 and apply a load on the lead at a distance halfway 
between the two supporting anvils at the following 
rates (± 10 %): 

0,5 N/s for 2 mm nominal diameter lead; 

0,1 N/s for 0,35 mm, 0,5 mm, 0,7 mm and 1 mm 
nominal diameter lejads. 

These loading rates shall be verified beforehand using 
a rigid test piece instead of a lead. 



Determine the load (F) at which the lead has broken 
and use this value to calculate the bending strength 
(cr) according to the following formula: 



8F/ 



71^" 



where 
a 
F 
I 



is the bending strength, in megapascals; 

is the load, in newtons; 

is the distance, in millimetres, between 
the two supporting anvils according to ta- 
ble 2; 

is the actual diameter of the lead, in milli- 
metres. 
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Figure 1 — Arrangement for bending strength test 
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Dimensions in millimetres 



Loading onvlL 



R 0,2 ±0.02 




Rgure 2 — Anvils for bending strength test 



Table 2 — Distance between the two supporting anvils 



Dimensions in millimetres 



Lead type 


Nominal diameter 


Distance 

/ 


P 


0,35; 0,5; 0,7 and 1 


20 to 40 


C 


2 


40 to 60 



6 Test report 

The test report shall contain the following infornnation: 

a) reference to this part of ISO 9177; 

b) lead type (P or C); 

c) actual dianneter (relating to the nominal diameter) 
of lead under test; 



d) test values for F and /; 

e) bending strength as evaluated according to 
clause 5; 

f) name of test centre, date and signature of person 
carrying out the test. 
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